22 Cribellar threads are powerful tools for web spiders to catch and retain prey. Spiders encountering 23 such threads, like cribellar web spiders or araneophagic spiders invading cribellar webs, should have a 24 protective mechanism against the adhesion of these threads. We tested for an anti-adhesive surface 25 coating in the web invader Pholcus phalangioides and the cribellate orb weaver Uloborus plumipes. 26 We calculated an index of adhesion for differently treated legs of the two species in a cribellar U. 27 plumipes capture thread, i.e. untreated legs, water-washed legs, and legs washed with the organic 28 solvent n-hexane. The results show that legs of P. phalangioides stick significantly stronger when 29 washed with n-hexane. Our interpretation is that P. phalangioides has an organic surface coating 30 lowering the adhesive force of the cribellar thread. No such mechanism was found in U. plumipes.
This study investigates a possible protective mechanism against cribellar 72 capture threads by focussing on two species that have either constant or temporary contact 73 with cribellar capture threads: the cribellate orb-web spider Uloborus plumipes (Lucas, 1846) 74 and the web-invader Pholcus phalangioides (13, 20) . We test both species for an anti-adhesive 75 surface coating by washing their legs with n-hexane and measuring indirectly the force 76 needed to detach differently treated spider legs from a cribellar thread spun by U. plumipes. 77 We assume P. phalangioides, who uses gumfoot-lines in its own web (21), to have a putative 78 wax coating, similar to araneoid spiders. Furthermore, we expect epicuticular waxes to 79 interact with the cribellar fibrils and thus enhance adhesion as it was shown recently for the 80 insect cuticle by Bott et al (2017) . We therefore hypothesize that untreated legs of 81 P. phalangioides adhere stronger to cribellar capture threads than those washed with an 82 organic solvent (i.e. n-hexane), which should remove the wax layer. For the legs of U.
83 plumipes we expect no difference in adhesion between the treatment groups because the 84 adhesion mechanism of the cribellar thread as known yet does not favour a lipid surface 85 coating as protection (19) but in contrast, this should even increase adhesion. 106 The boxes were moistened directly before the spider was placed in the box and again after the web had 107 been used for measurements. After a web was used for measurements, the spider was fed with fruit 108 flies (Drosophila melanogaster) and provided with water. 109 110 Webs: 111 For measurements we used webs of U. plumipes, spun in the laboratory boxes. The webs were 1-3 112 days old when used. 1 cm of the second outermost turn of the capture spiral of a web was cut out and 113 fixed in a plastic object holder. From each web three threads were collected and randomly assigned to 114 the three differently treated legs of a spider for later use. Legs of U. plumipes individuals were always 115 tested in a web spun by another spider.
116 Assignment and application of treatments 117 Spiders were euthanized in the freezer, then legs were cut off between femur and trochanter using 118 forceps. In P. phalangioides legs I and II were used for measurements, in U. plumipes we used legs II 119 and IV.
120
We applied 3 different treatments on the spider legs: 1) washing with n-hexane (h) for 2 121 minutes and drying it for 10 minutes under a fume hood, 2) leaving the leg untreated (u) but keeping it 6 123 under a fume hood. The treatments were randomly assigned to each of the 3 legs dissected from one 124 spider. Random samples were controlled under the stereomicroscope for complete drying. All 125 measurements were conducted using a blind testing procedure, meaning that the measuring person had 126 no knowledge on the respective treatment.
127
128 Data collection 129 After application of treatments, a spider's leg was fastened in a clamp (Fig. 1, a) on the net-o-meter 130 2.1 (Fig. 1, bamutec , bachofner museumstechnik gmbh, 3032 Hinterkappelen). An object holder 131 containing a harvested thread was placed beneath the leg (Fig. 1, b ). Then the leg was lowered, and the 132 dorsal side of the tarsus was brought into touch with the thread until it applied a slight pressure on it 133 (bending distance of the thread: 0.5mm). The control software (netometer V1.0.exe, developed by 134 bamutec gmbh for the use of net-o-meter) was started, pulling the clamp with the leg upwards at a 135 velocity of 20mm/s and an acceleration of 6m/s 2 . This speed was chosen because it lies within the 136 range of velocities U. plumipes uses during thread production (7). A high-speed camera (Fig. 1, c; 137 Optronis CR600X2-C-8G-GE-XM with a Schneider Kreuznach APO Componon 40/2.8 object lens, 138 using TimeBench Software Ver. 2.6, Optronics GmbH) filmed the upward movement of the leg to the 139 point where the leg detached from the thread, using a framerate of 500 frames per second. By counting 140 the frames, we were able to calculate the exact distance at which the leg detached from the capture 141 thread. This distance (in mm) we termed "Index of Adhesion" (IOA,(8)) and it served as an indirect 142 measure of the force required to detach a spider's leg from the capture thread. 243 phalangioides, which are highly probable of facilitating its performance in the cribellar web 244 (13).
245
Finding reduced mobility of P. phalangioides in webs of U. plumipes puts up the 246 question of how the web invader preys on cribellar spiders. In our laboratory as well as in 247 greenhouses, where both species co-occur, we observed, that the Pholcus' web often is woven 248 adjacent to cribellar webs, even appear to be fused, with P. phalangioides adjusting its own 249 silk lines on the cribellar web. This might suggest, that P. phalangioides does not enter the
